We investigated polymorphism of HLA-DP genes in three DR3 related diseases, confirming an association of coeliac disease with a Bgl II DPa polymorphism (a restriction fragment sized 3*5 kb present in 75% of patients compared to 34% of control subjects, p<0001), and finding a weaker association with dermatitis herpetiformis (57% v 34%, p=001) and no association with insulin dependent diabetes mellitus. The association with coeliac disease was further investigated. Msp I DPf3 polymorphism was studied in 52 healthy subjects and 59 patients: a 4-9 kb fragment was present in 51% of patients with coeliac disease compared to 11*5% of control subjects (p<0001). Furthermore, nearly all subjects with the DPa 3.5 kb fragment also had the DP, 4*9 kb fragment. However, disease frequency was still increased in the DPa 3.5 positive/DPP 4-9 negative group.In seven families, each with at least two affected members, while the DPa 3.5 fragment was frequently present in patients it did not preferentially segregate with any particular HLA haplotype -for example, those associated with DR3 or DR7 -and therefore is not part of an extended haplotype associated with coeliac disease. We therefore conclude that a gene(s) in the HLA-DP region predisposes to coeliac disease independently of the HLA-DRIDQ regions. 
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Coeliac disease (CD) is characterised by damage to the intestinal mucosa with consequent malabsorption, which is reversible on withdrawal from the diet of the cereal protein gluten. A Using a DPa probe and the restriction enzyme Bgl II, two polymorphic fragments were identified, sized 3 5 and 2-2 kb. There was slight size variation of the 3 5 kb fragment (see Fig 2) ; a similar size variation was found in the corres- (Table II) ).
One definite recombination (FII-2 in family 7) between HLA-DP and HLA-DR was found in this study and also one probable recombination (FII-l in family 4). DP,3 POPULATION STUDY Using a DPi probe and the restriction enzyme Msp I the distribution of the four polymorphic fragments, sized 4 9, 3 0, 1I8, and 1 kb,'8 was studied in patients with CD and control subjects (Fig 3) . The principal findings (Table III) are an increase in frequency in CD of the 4-9 kb fragment (51% compared to 11-5% of controls; p<0-001) with a decrease in frequency of the DP,3 1 1 kb fragment (63% compared to 94% in controls; p=0 002). The coinheritance of both the DPa 3 -5 kb and DP,B 4.9 kb fragments was examined in 48 patients with CD and in 42 control subjects (Table IV) ; most of those with DPPI 4 9 kb also possessed DPa 3-5 (22/27, 81%), whereas there was a significant number who possessed DPa 3 -5 but not DP, 4 In our extended CD (n=65) and control (n= 99) panels we again observed the increased frequency of the 3 5 kb fragment in CD first detected by Niven etal. "I Simultaneously, Howell et al, using the restriction enzyme Xba I and a DPa probe, also reported an association of a 19 kb fragment with CD being present in 84% of 19 patients compared to 36% of 11 controls. 16 With the DP, probe and the restriction enzyme Msp I, the 4-9 kb fragment was found in Two groups have attempted to correlate DP typing with RFLP analysis.'82' Of relevance to the present study, Hyldig-Nielsen had previously described the same DPa 3-5 kb and the DP,3 Msp I polymorphisms that we studied and correlated those RFLPs with DP primed lymphocyte typing (PLT) in healthy Danish whites.'8 Although there is a correlation of DP typing with DPa Bgl II and Msp I DP,B RFLPs, the latter method cannot be used for the accurate prediction of DP PLT and therefore differences in the distribution of PLT determined DPspecificities between patients with CD and control subjects cannot be inferred.
Thus we have now shown at least three independent HLA-associated susceptibility alleles linked to CD, two located in the DR/DQ , . v t~~~~~~~~~~~~~~~. e.. Whether the three alleles (or their products) interact to engender susceptibility to CD or whether they represent independent but additive susceptibility genes remains to be determined. Preliminary evidence from de Koster and colleagues,22 that the DP antigen helps to present processed DR3 antigen to T helper cells provides a possible mechanism for interaction between the products of these two HLA subregions and hence a model for disease susceptibility. However, it should be noted that DPa 3 5 kb is not necessary for CD within families: for instance, in family 6, of three siblings with CD only FII-2 possesses DPa 3 5 kb. Furthermore, in our limited family study two affected sibling pairs are non-HLA identical (family 1 and family 4); in previous reports only three out of 72 similar sibling pairs have been found to be HLA-nonidentical. 2 The fact that no one genetic marker has ever been found to be present in all patients with CD and that non-HLA identical sib pairs with CD exist raises the possibility that different susceptibility alleles can be separately associated with CD and each can lead to disease, or that the susceptibility allele of a given haplotype can be inherited as part ofa second haplotype within the family. Alternatively, susceptibility to CD may be dependent on the summated genetic load arising from alleles at a number of loci. As a result of such a threshold effect, combinations of alleles, differing between families and even individuals within families, may ultimately result in susceptibility to CD.
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